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INTRODUCTION
Mires are a characteristic component of the geographic landscape in the northern regions. Ecological and economic value of the mires is widely recognized. In 1971, mires were included in The Convention on Wetlands of International Importance (The Ramsar…, 2013) as one of the protected objects. Mires cover 3.2 mln ha, or 7.7% of the area of Komi Republic (in European Northeast of Russia).
Environmental conditions of various types of mire ecosystems are different, resulting in high diversity of their species composition, rare taxa content and specificity of the taxa in these habitats (Ština et al., 1981; Krivograd Klemenčič et al., 2010; Kulikovskiy et al., 2010; Zagirova & Shneider, 2016) .
Mires are important ecosystems for the conservation of biodiversity, especially, in the North (Zagirova & Shneider, 2016) . The biota of the mires is still poorly studied compared to other water ecosystems.
The algal communities of mires have been investigated for a long time, but irregularly. In the second half of the 20th century, there was little interest to investigate algae of these ecosystems (Ština et al., 1981) . During the last decades, however, the number of publications devoted to the separate algal groups of mires (genkal & kulikovskij, 2006; JaKimavičiūtė et al., 2006; luknickaja, 2010; Šovran et al., 2013) and their floras in different regions, including hydrophilic and soil habitats (muñoz et al., 2003; zakieva, 2007; stenina, 2008a, b; maKarevič & lešKo, 2009; KoniščuK, 2013) , have increased. Researchers are still interested to study algal groups that are specific to different types of mires under distinct range of environmental conditions (Borics et al., 2003; Krivograd Klemenčič et al., 2010; Pivovarova & Blagodatnova, 2016) .
The algae have been well investigated in the lakes, rivers and streams of the Subpolar Urals (Sterlyagova, 2008; Sterlyagova & Stenina, 2008; Patova et al., 2014 Patova et al., , 2016 Stenina, 2016) . Data on the algae of mires in the Polar and Northern Urals (voronixin, 1930) are incomplete. However, algae of mountain mires on the western slope of the Subpolar Urals have not been investigated yet. The aim of this paper was to study algae in sphagnum epiphyton in the mires of the Subpolar Urals.
MATERIALS AND METHODS
The field sampling was conducted in six mires on the western slope of the Subpolar Urals in the basins of Schugor and Kosyu Rivers (Fig. 1) within the boundaries of Yugyd Va National Park in July- August (2015) . The qualitative samples were squeezed out of sphagnum mosses using standard techniques (morduhaj-Boltovskoj, 1975) . Five samples were taken from each of the mire. The basic parameters of water in all the mires were measured with portable digital water tester (Hanna instruments). The water sample analysis was carried out in the Ecoanalytical Laboratory of the Institute of Biology, Komi Scientific Centre, Ural Branch, Russian Academy of Sciences.
Diatom taxa were identified in permanent slides. Other algal groups were studied on live or fixed by 4% formaldehyde samples, the pure algal cultures were also used for the study. The living cultures are stored in the collection of microalgae strains at the Institute of Biology, Komi Scientific Centre (SykoA).
Samples were examined using light microscopes Nikon Eclipse 80i (with camera Nikon digital sight DS-2Mv) and XSZ-2101 (with camera Premiere Hi-ROCAM МА88-300) (magnification ×640-1600). Abundance of the species in algal communities was estimated using the visual six-point scale (vasilʹeva & remigaJlo, 1982) : 1 -single, less than 10 individuals in the slide; 2 -rare, 10 individuals in the slide; 3 -frequent, 1-10 individuals in the transect; 4 -often, 11-25 individuals in the in the transect; 5 -constant, 25-50 individuals in the transect; 6 -mass, more than 50 individuals in the transect. The dominant species (dominants and subdominants) had from four to six points of abundance. The evaluation was done by identifying all of the algae observed in successive transects of the cover glass (18 × 18 mm) under ×640 magnification (from 10 transects or more, depending on algal abundance in the sample).
To identify the taxa, we used guides and taxonomical overviews (kosinskaja, 1952 , 1960 gollerBax et al., 1953; korŠikov, 1953; matvienko, 1954 , 1965 PoPova, 1955; dedusenko-ščegoleva & gollerBax, 1962; kondrat'eva, 1968; PoPova & safonova, 1976; Ettl, 1978; matvienko & dogadina, 1978; vinogradova et al., 1980; Palamar'-mordvinceva, 1982 Palamar'-mordvinceva, , 1986 coesel, 1982 , 1983 , 1994 krammer & lange-Bertalot, 1986 krammer & lange-Bertalot, , 1988 moŠkova & gollerBax, 1987; carenko, 1990; lenzenweger, 1996 , 1999 KomáreK & anagnostidis, 1998 KomáreK & anagnostidis, , 2005 rundina, 1998; krammer, 2000 Coesel & meesters, 2013; komárek, 2013) . Up-to-date nomenclature changes were checked using AlgaeBase (guiry & guiry, 2016) . Ecological and geographical analysis was performed using reviews on ecology and distribution of algae and cyanobacteria (Barinova et al., 2006; etc.) .
Cluster analysis was performed using ExcelToR Excel addon (novakovskij, 2016) . Species lists with relative abundance and water ecological parameters were analysed using CCA approach in PC-ORD software (mccune et al., 2002) .
RESULTS AND DISCUSSION
Descriptions of the mires are presented in Table 1. The results of physicochemical analysis showed low conductivity (from 170 to 325 μS cm -1 ) and colour index (from 5 to 194º Pt/Co scale) of wa-ter in the investigated mires. BOD varied from 5 to 52 mg l -1 . Nutrient content was insignificant: total nitrogen -< 0.5 mg l -1 , concentration of ammonium -< 0.02 mg l -1 , total phosphorus -0.041 mg l -1 , Sifrom 0.85 to 29 mg l -1 , Fe -from 0.01 to 0.96 mg l -1 . Analysis of the data on sphagnum epiphyton in the studied mires showed a high number of species in the water bodies of northern mountain. A total of 154 species were found in all mires, including intraspecific taxa (Table 2 , Fig. 4-5) . By the number of identified taxa, Bacillariophyta prevailed with 96 species and varieties (62% of the total number of species), followed by Charophyta with 33 species (21%). The similar pattern has been observed earlier by other authors for European mountain mires (novakova, 2002; muñoz et al., 2003; krivograd Klemenčič et al., 2010) . The number of species in other algal groups did not exceed 10% of all number of species. Most species were from Bacillariophyceae (87 taxa) and Conjugatophyceae (33) classes. The identified species belonged to 24 orders. Naviculales, Desmidiales, Eunotiales made up a significant part of all taxa (32, 26 and 20 taxa, respectively). The other orders consisted of 1-12 taxa. A total of 40 families were noted. The richest groups were the Eunotiaceae and Desmidiaceae (20 taxa in each), Pinnulariaceae (17) and Bacillariaceae (12). More than half of the families (21) and genera (39) were presented by single species. The genera with the highest richness of species were Eunotia (20 taxa), Cosmarium and Pinnularia (14 in each), Nitzschia (11).
Prevalence of diatoms often occurs in mesotrophic or, mostly, in oligotrophic mires (ština et al., 1981; Krivograd Klemenčič et al., 2010; naumenko & Ptuxina, 2012; KoniščuK, 2013; sterljagova et al., 2016) . The desmids and cyanoprokaryotes have been (gecen, 1985; kulikovskiy, 2008; stenina, 2008a, b; Krivograd Klemenčič et al., 2010; Šovran et al., 2013) . It is believed that the diversity ratio of Desmidiaceae species may be used as the index of geographical location of studied flora: the number of Cosmarium species over Closterium species grows towards the Arctic regions, (gecen, 1985) . In the studied mires, Cosmarium was presented by 14 species and Closterium -only by five species.
In different mires, from 20 to 47 species were found (Table 3) . Bacillariophyta and Cyanobacteria occurred in all the studied mires, the fact is well known from the literature (ština et al., 1981; genkal & kulikovskij, 2006; stenina, 2008a, b; Koreivienė et al., 2015) . Species from the Charophyta division that are a typical component of mire systems were found almost in all the investigated sites (gecen, 1985; KostKevičienė et al., 2003; luknickaja, 2010; Šovran et al., 2013) . Diatoms were prevalent in all of the mires and made up to 52.5-85% from all the species diversity found in the particular mires.
Various species from the genera Pinnularia and Eunotia were found at all the sites under study (in each mire 7-11 taxa). Taxa belonging to the genera Cosmarium (except for mire 4), Kobayasiella (except for mire 3) and Tabellaria (except for mire 5) were found in five mires. Algae of 29 genera appeared to be rare and were found in one sample. Typically, these genera were represented in the mires by single taxon except for the genus Navicula, three species of which were found only in mire 3. Only one species from Cyanobacteria Nostoc paludosum was found in three mires 4, 5 and 6. Among Chlorophyta, Microthamnion strictissimum occurred in mires 2 and 6. The Charophyta species found in more mires, were Closterium cornu (mires 1, 3 and 5), Cylindrocystis brebissonii (mires 1 and 6), Netrium digitus (mires 1 and 5), Actinotaenium cucurbita (mires 2 and 6) and Closterium acutum (mires 1 and 3). Other 35 species found in more mires, belong to Bacillariophyta: Kobayasiella parasubtilissima was found in all mires except for mire 3; Tabellaria flocculosa and Eunotia lunaris were found in four mires. Algae of 112 species were found once in the investigated water bodies. Most of the identified species (112 taxa) were found in one sample.
Cluster analysis based on the SorensenCzekanowski method of grouping by medium revealed low similarity of sphagnum epiphyton from different mires (Fig. 2) .
Sphagnum epiphyton from different mires differed not only in the number of species, but also in the total algae abundance. The high relative abundance of some species was found in mires 1 and 5, where Eunotia lunaris and E. mucophila dominated with five points of abundance in mire 1, Netrium dig- Prevailing complexes were mainly formed of diatoms. In mires 1 and 4, dominant species were presented only by diatoms. Dominants composition was the most diverse in the mire 5. There were Bacillariophyta, Cyanobacteria and Charophyta.
Eunotia lunaris (5 points in mire 1; 3 points in mires 4 and 6), E. mucophila (5 points in mire 1; 3 points in mire 5), Kobayasiella parasubtilissima (4 points in mires 1 and 5), Pinnularia subcapitata (3 points in mires 1, 5 and 6) were recorded with high abundance.
Among the ecological algal groups, leading positions were occupied by epiphytic and benthic forms (28-45% in different mires). The diversity of plankton forms was significantly lower (5-8%). Salinityindifferent (30-53%) and halophobic (11-33%) indicator species were presented with high abundance, i.e. Kobayasiella parasubtilissima, Cymbella falaisensis. Most of the species were acidophilic (33-40%), including dominant species (Netrium digitus, Eunotia lunaris, E. mucophila) . That is typical for mire ecosystems with low pH. Alkaliphilic and pH-indifferent species occupied the second position in the list (17.5 and 18.8%, respectively, from all the species found in the particular mires). Most species (32%), including all abundant species, were indicators of the absence of organic pollution (19-50% in certain mires). Species typical of reservoirs with a high content of organic matter comprised only 14% of the total list (5-30% in certain mires, such species were not found in the mires 1 and 6). Ecological structure of the studied algal flora reflects the features of water environment of the studied mires having low mineralization, neutral or slightly acidic pH. Geographical analysis showed that most of the spe-cies were cosmopolites (43−56%). A relatively large number of arctic-alpine (13.6%) and boreal species (10.4%) were typical of the northern mountainous areas (geCen, 1985; Jarušina, 2004; BrišKaitė et al., 2016; Patova et al., 2016; stenina, 2016) .
CCA analysis was used to assess how algal composition depends on four abiotic factors: altitude above sea level, water temperature, pH and conductivity. Algal composition in the mires under study was found to be affected by altitude and conductivity (Fig. 3) . A large group of species clearly separated from the other by altitude. Almost all of the arctic-alpine species belonged to the group: Encyonema gracilis, E. bigibba, E. crista-galli, E. denticulate, E. lapponica, E. septentrionalis, E. suecica, Fragilariforma virescens, Frustulia crassinervia, F. saxonica, Pinnularia Thus, the first data on the algae of six mountain mires of the Subpolar Urals were received. Relatively high species richness of algae was recorded. The algal flora is typical for the mountainous northern mires with a high prevalence of Bacillariophyta and Charophyta groups, and high number of single-species families and genera. The ratio of ecological and geographical groups was also normal for the mires of the region. Further research is required on the mires of this area. We wish to thank our colleagues from the Ecoanalytical Laboratory "Ecoanalyt" for carrying out the hydrochemical analyses, S.V. Vavilova for prepared permanent slides, L.N. Rybin for his help in creating a map, A.B. Novakovskiy for his help in making CCA and discussion of the results, Yu.A. Dubrovskiy for the translation of the text, and A.D. Patova for the revision of the English text.
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